Topoisomerase IIalpha mediates E2F-1-induced chemosensitivity and is a target for p53-mediated transcriptional repression.
Mutations of the retinoblastoma tumor suppressor, pRb, or its cyclin-cyclin-dependent kinase (CDK) regulatory kinases or CDK inhibitors, allows unrestrained E2F activity, leading to unregulated cell cycle progression. However, overexpression of E2F-1 also sensitizes cells to apoptosis, suggesting that targeting this pathway may be of therapeutic benefit. Enforced expression of E2F-1 in interleukin-3-dependent myeloid cells led to preferential sensitivity to the topoisomerase II inhibitor, etoposide, which was independent of p53 accumulation. Pretreatment of the E2F-1-expressing cells with ICRF-193, a second topoisomerase II inhibitor that does not cause DNA damage, protected these cells against etoposide-induced apoptosis. However, ICRF-193 cooperated with other DNA-damaging agents to induce apoptosis. Enforced expression of E2F-1 led to accumulation of p53 protein. An E2F-1 mutant that is defective in inducing cell cycle progression also induced p53, suggesting that p53 was responding directly to E2F, and not to secondary events caused by inappropriate cell cycle progression (i.e., DNA damage). Thus, topoisomerase II inhibition and DNA damage cooperate to selectively induce apoptosis in cells that have mutations in the pRb pathway.